Vasopressin increases plasma membrane accumulation of urea transporter UT-A1 in rat inner medullary collecting ducts.
Urea transport, mediated by the urea transporter A1 (UT-A1) and/or UT-A3, is important for the production of concentrated urine. Vasopressin rapidly increases urea transport in rat terminal inner medullary collecting ducts (IMCD). A previous study showed that one mechanism for rapid regulation of urea transport is a vasopressin-induced increase in UT-A1 phosphorylation. This study tests whether vasopressin or directly activating adenylyl cyclase with forskolin also increases UT-A1 accumulation in the plasma membrane of rat IMCD. Inner medullas were harvested from rats 45 min after injection with vasopressin or vehicle. UT-A1 abundance in the plasma membrane was significantly increased in the membrane fraction after differential centrifugation and in the biotinylated protein population. Vasopressin and forskolin each increased the amount of biotinylated UT-A1 in rat IMCD suspensions that were treated ex vivo. The observed changes in the plasma membrane are specific, as the amount of biotinylated UT-A1 but not the calcium-sensing receptor was increased by forskolin. Next, whether forskolin or the V(2)-selective agonist dDAVP would increase apical membrane expression of UT-A1 in MDCK cells that were stably transfected with UT-A1 (UT-A1-MDCK cells) was tested. Forskolin and dDAVP significantly increased UT-A1 abundance in the apical membrane in UT-A1-MDCK cells. It is concluded that vasopressin and forskolin increase UT-A1 accumulation in the plasma membrane in rat IMCD and in the apical plasma membrane of UT-A1-MDCK cells. These findings suggest that vasopressin regulates urea transport by increasing UT-A1 accumulation in the plasma membrane and/or UT-A1 phosphorylation.